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h ' Zfu h=tj]y (IP) (Di^-LUX^/^y\tty^^mlCt^rcif>(0^-yy}^ '7 

(2) 7.7- (1) t *5V^TjM#?n/-ciJSiJ? (cS-:5t. ^i©7 ^ -t;^ . i: ^2(0 

(3) 7.yy:f (2) •eJ^W^tifc7i'-fex-;l/-^oy'r^'?ifUr-t'1fSi{i:Sc5t, ^-/^ 

CW5l?5 2 ] 

m20 7^'■tr;^.;l/-^A^e.ml©7^>■tx. fc r IP/^ >;r .y h;&i^#L. <ic5 5M 

^^n/ilP/^y-y HfcJS^L/-c^i©7^-trx •;l/-^fA>i57^'-lr;^ •;l/-^cDy'C>'^tr 
')T^mm^^^t^CtK^oXXy-yf (2) ^Hfr-TS, W^S 1 1 l2IE©7?ffio 
CW^S 3 ] 

[H^S 4 ] 

S2©7^'•bX•;^-^*^5tA^';^i^g5^^;&/^■UT^lc07^•t:X•;^-^{c^^LT7^'■fe 
Cil^S 6 ] 

m^omra{ct)/'c-3TSl<07^-bX-;l/-^*>€,^2(0 7^-bX-;b-^{ci^UT^/W 

^-/^ tr r If « t ttsr 5 c iifc i -p TXT -y y (3) ^mnt?>. m^miic^moyyj 

So 

(a) m2c07^-bX • ;l/-^{c3hff5-r5 >'«:«iai t - a > ff ^ 1<0 7 -b 
X • ;l/-^{c^itgfSXr y ; 

(b) «S7i"lrX- ;l'-^if<04' tcxx-y:/ (a) Z' S tifc \£ - a > ^micM L X 

XxyyCl) *^ ^l®7^-t:X-;l/-^OIP7KUX%g2<D7^'-bX-;l/-^tj^^ 
•r 5 XT 7 T'^^tf . il^SUc|BK©73ffi„ 
CR^^ 1 0] 

^/W;l/4S5|5fcfev>T, y-X-7i'-bX-;l/-^*>e,)iSScfe5igffi6<j^-y.yh .7^7 
•trX-/l/-:Sr<010'\0€-/W;l/-'r>^-j^«yh.:/nH3;l/ (IP) (D/\y h'ty^n 

(1) ffiSS[fe5?SftW^ — y«y h • 7 ■> X • ^l' — ^©•5'^<D2oW±{cJ:5-9-— trx^S 
tt5xU7tcA^/c:Cf:?r«iJ±i-r5XT.yyi: ; 



(3) 
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CH^JI 1 1 3 

12 « <o :^ ffi „ 
im^m 1 2 ] 

SSfeS^ftS^J:? — y-y h . • ^l/— :5r09-5<D10Ji(±*->t,y — x • T ■> ^ 7, • 

3) ^mnT?,. m^mmcmm(o:^mo 

[if *g 13] 

X T- y (3) iSSS[ 5 rtftW — y y h 'T'^-tT.-Jl— ■$i<Oo^l*^/%-f;li^^ 

[m ^« 1 4 ] 

jitcxr-y/ (3) ^Hff-rs, W^JSlOJctSKO:)?^. 
CH^JS 15] 

7^'-bX-;l/-:Jrra-CM>K:t7«:^^-r«|SfcffiV>6n5y-l'/<lfyx-f1fSil^&:&/W 

(1) «l<07i'-trX-;l/-:5f<0-9--trx^SSSJ*Tl^5*/W;l/4S**^^2©7i'-bX 
•;l/-^«0-9--trx*Stt5xy7fcA5^ff*Sltll-r5X7--y:/i:; 

(2) ^■/W;^4^g5S*^P.^l<D7^!'•trX • /P-^O^y h7-;J' • 7 KL'X*S2(D7i'-b 

X • )\y-^\cmmt^7.7--y y t : 

(3) ^107i'-trX •>'l/-;S»i:^2<0 7i'-bX •-'I'-rJ't'y-i'-'^liUx-i'lfil^SglL. 
#7^'-feX •-'l/-:5iA^ffi:^©7^-trX •>'l'-:5f®yf'/^lf'Jf-'<'J&^S-rSXf-'y:/i;J& 

[ii^JS 1 6 ] 

(4) Xx-y:/ (3) {i:*jV>T3g^$nfcy^^^try ■r^1»^;&ipJfflLT€-/W;HP4S5^© 
[^^« 1 7 ]■ 

^2©7i'-bX • ;l/-^*>e>^i©7^-tx • ;U-^fcjt^U, ^'I'/^l^U-r-t'lf^^S^-r 
31P>'^y-yh^3M#L, l|l©7^-trX-;I/-:Jf*^6, C©^icD7^-bX-;l'-^©y^ 
/^lfU7^'f^t5^-r5y-r/^lfU7^i'flii^-§-€yiPy^'5r-yh;&§^-rsci:{<:j;DXr-y 

(3) ^mnr^. m^mi5icmm<o:^mo 
im^m 1 8 ] 

Cll^« 1 9] 

y-T/^IfUT^^fffSIA^ 7^'•^rX•;^-^I^Dlo{i:ia^■r5^^:^5•y^ftg^5^jeiJ^;^:# 
CH^^B 2 0] 

[ If * « 2 1 ] 



(4) 
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im^mz 2 ] 

[If *S 2 3 ] 
CIS^S 2 4 3 

Xr-yy (3) *^ ±fB'>*<i:fe2o©ftfiW^-y-yh •7i'-bx-;U-3f©i^;^{cM 
■rS'lf l{^3^^-r 5Xx -y 

Xt^ <y y (3) t fe-v>T3S^$nfcy If i; -r ^ If |g{cS-:Jt. '> ^S: < i: 20 O ?8S 
^-y-yh •7^-trX-;U-^©a^O-^;S:15?-r5Xr-y:/;&$S{c^ty, il^^is 

Cm*]l 2 5 ] 

im^m 2 6 ] 

X-x-y (4) 6^ RlT^©;^ti-fcS^V^Tgji:& ^-y «y h • - ^ ^ S J? "T 5 X r «y ^ 
CH^^ 2 7 3 

261C mm (015^0 
im^m 2 8 ] 

(4) Xx-y^ (3) O^Si: UTfianfcy-rz-^e U tlilfca^^, fi^^O^V>7^ 

■tx • ;^-^^*^e.g^^©i»^'>*^^7^'■bx • /i'-^"\i:iofi(±c[)^-/w;i/4Sg5|c^g^ 

[^^g 2 9 ] 

Xx-y:/ (1) *^ '>*<i:fe20©fSfiflg^-y-yh.7i^^rx.;I/-^®-9--ex^§ 
lt5xy7{cAcfc:i:i:?:«|fcll-rsxT--y:/;&#*i, 
(4) ±t3^/^«:<i:fe20©rgftW^'-y-yh •7i'-bX-;I/-^©3%T'. 

±r-^fT?n57:^'jy-'>3> - :/D^^^A{cj;oTgti$5y-i'/itrux^i:. ±13 '> 

/£S9 07^-t:X-;l'-^;&lj;-rsXr-yy*2 5{c#ty, l|^Sl5t|g®£D:^ffio 
[IS^JS 3 0] 

io(D-9--fcrx-x'j7*^^n^'n#isiUTt/>5aa<07:^-tix-;i'-^%#ty^-/w;n 

P^-yh7-^tfcJt«^M'r;P4S5)5<^)-'N^^F^7iSi?fe-3T. 
WJ&?^i-5S^*S#^5Xr -y 7*^: ; 

(2) ^/W;HP^>y h 7-i';^-eioW±0^:/W;l'4S5Kfc J:oTSM5nfc1f«{cS-:5 

*7$iSf^^r§M-rsgji7^^-bX • ;l'-^i&%M-r S Xr <y 7'i: ; 

(3) Sii^7i'-feX';l/-^{CMi/K;i-7Slf^*||tt?-ti-SXr'y7'f:*#ty;JS„ 

im^ms 1 3 

Xx-yT" (2) *^ Xx-yT" (1) <0 ^- ;l/ 4S!5«; {c M 05 "T 5 ^ ^ fcT ij x ^fl^ , jfiUf 
*57^-bX • ''l'-:S'<^-en-fn{i:Mfi^-r5'!r-r/'?kr';x^'1fStJ±«-rsXx>y7'^^ 
tf, it^^30{c|E«<D;^a„ 
CiS^^ 3 2 3 



(5) 
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[il^^i 3 3 ] 

*#tfs IS*S30{c|2IS(0 73ffio 
Cil^S 3 4 ] 

(2) *^ Hz+aUx^ ' 7.^-h\C^'5\^X7 ^^7. ■ )\^-^1t\'D^Ut^7. 
C^*5 3 5 ] 

*/^^;HP^-y h y-^l^jT'T^ - x - ^ © jl€ i: § # pj tl ^ / § ^ ^ gg 

» 

-TKPX^, COt/W;HP^-y h7-^|^<0|g2<0 7^-bX-;l/-^fc:i^mf-St 

[ii^^ 3 6 ] 

Cif 3 7 ] 
[if ^5 3 8 ] 

± le 521 € / s ft 0 s i: ± le t / w ;n p / N y K ^ 7 a EI K {c g ^ $ n fc m # a? s «iai s * 

*^ai LfcC tfCfS^LT. * /W;HP^ y h 7- t!^ (^-e/N^ K;i-7aif^;&Wji&1-5 Iff 
^ 5 35{c fge © ^- M ;U 4S 5fe o 
[H^JS 3 9] 

^ n€tlAMocO-9--lf X • X U TrtT'IP/^y -y h St J6 5 n 71/ - h T' |g Sf <D t / W /I' 
JS^JCjMSTi'-feX • >'l'-^*1SiSiiA5t./^-r;HP^-y h7-i^©ctJT"(^ffl2n5 7^/ 
■bX • ;l/-^T*feoT. 

(1) ^ a, C(D^ A^;U4S5Ri:a^^;Sgijfl!)7^.trx • ;l/-^©4^-y h7 
• 7 K UX?r§#-r 5xx «y : 

(2) <:cD:^-yh7-i'-7KUX«r, %a65{^:ifiv^7i'^rX•7^-^^^©y^/^^f';x 
'<'^BJP,:6^{i:-r5'5r^/^lfU-r^iaHfcLTlEti-r5Xx-y:/fc: 

(3) IB1i2n/cC©^>yh7-:J'-7KbX^fflV'>, ^•>'W;HP4^>yh7-^|^3a)m2cD 
t/^Y/l'iiS5RfcK-r-5/>>' K:i-7^g^^-r5XT-y:/i: 

o 

[If 4 0 ] 
± IE D Hr >y IJ- *\ 

(4) ^-r^^e U T 'ft ffi*SiJ<07 i^-bX • i:5^^ftU, ±ie 7 -b X • i; c 
<DS(j0 7^-bX • ^ A^;HIS**^^gMt fc^-y h 7 - • 7 K UXfcS-:Jv^ 

rfteco7^-bx.;i/-^©y^'^^b:'jx^*^?i^5XT-y:/*jlf7i-S3>ifa-^Rr 
^^^*^p>^i:^^T•r5^ if^^39{cieig(D7^-bx 

Cl»^^ 4 1 ] 



(6) 
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CH^g 4 2 ] 

©7^-bX-;l/-^o 
CH^^ 4 3 ] 

fTfS. ii^S40{i:fHK©7 ^ -t X • :5?o 
CH^Jl 4 4 ] 

±t5 73gttit3, 7i'■bX'3X^{i:S•:3v^T7^'•trx•;^-5^*^g|^^n«, ^^S43 
t IS « © 7 ^ -tr X • 71/ - ^ o 
4 5] 

± f 2 y P -b *^ ^ 2 © t / W ;U « * *^ c, S M L / < tf >J X -f ^ JLX 15 fc X X -y 

im^m 4 6 3 

? n 5 i: t fc {± . 

(1) ^ l(0^:/^'f';l/4S*A'> e. , *''W;HP* -y h 7-^(^(7) gij 07 i^-tx • ;l/-^f {CM ^ 
L fcl P7 F U X ^ -r S X X -y y i: : 

(2) C ©gij©7 -bX • 71/-^ t L 1P7 K UXS:5pJffl b T, C OD gij © 7 ^ -t X • 

©-Jr^y^trUr-r^gr^M-r^X-r-y T'i: ; 

(3) c ©gij©7 -bx • ^ ©-^-^/^ ir U X -r ISScfe 5 7 ^ -b X • /l'- ^ © ^ti 

€n^#7:^-bX-;l'-^{c||^fS'>-'r/^trU-r-f{CVylf>i/-r5-5r^^^e'Jx'f«il 
0©ttJ{c|2ti?-iJr5Xx-y7'fc ; 

(4) m2©t/W;l/«g*tM-r5IP-9--lfx©MyK;i-7i£:||ff?Ht5S5R{i:i£;^LT. 
«M{c|2iiLfc^r-<>»^lfyf-^%0fcS-iJt, il<i5'"»^'H;i-7J&||ff-r5S®*lo©7 
^•bX • ;l/-^5f«r^M-r5Xx-y7*^||fT?n5i/XxAo 

4 7] 

S7i^-bX-;l/-^5f*^^2©*/W;l'4ffi5S*^eS^Lfc^r^/'?e'Jx-f^f^;Sr±l2y^ 
/^tr'j7--rltt0i:itS?rsxr>yy;g:||fT-rS3>ea-^Rl^^^;&#tr, i|^5 46{c 
12®© ->Xr- 
4 8 ] 

#7^-bX«;l/-^*^ WMtfatgL/-cyi'/^br';T-c«60«:73lfi:il:i|J-rsci:{cj;o 
TSii*lo©7i'-bX-;l/-^^^^-r5XT'y7'«:||^fr5n>ea-^pjg|^^;g: 
#ty. If 5K]S46{cf2«©i^Xx Ao 
[W^S 4 9 ] 

Xx-yT'Cl) ©^{c, Sl<07^-bX-;l/-^*^tyW/l'«5(5ti:Sjfi1J--lfX^J|#^L/-c 
*^if3*>*^IIL,^l©7^-bX-;U-:?*'«gJfit;W;I/4S5l?{c-9--tfx^J|«t^*> 
ofe©T'fen«. Xr-y:/ (2) •ey^'/^lf 'Jx^1iSi;|:^^#-r5C i:^«[±t5Xr-y 
7'«:#ty. il^^Uc§2e©73ffio 
CIS^^ 5 0 ] 

±l21^liEXx-y 7'A^ m2©7i'-bX • - ^ *^ €. ^ 1 © 7 iJ' -b X • - ^ {c IP/^ y .y h 
i^^Us mi©7i'-bX • ;l/-^A>^, ^•^W;P«5|5*^Sl©7^-bX . ;l/-^{c J:^^^■- 



(7) 
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imntm 5 1 ] 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

h . (IP) ^.y |>7_>>, -^-i^^^5^ — >XxA*^*^^tf enSo ■tr;l'7- 

"/NyK;j-7" fSC iifcj; t). ^I'tSJfc*^ ? t 5 J: 3 fc o T V> 5 

PDA) ^^/W/U-nyifa-^Jr) {i, ^/^^';HP*>yh7-^{Cj:»3, ^^^-^.y), 

<0 S ^ «r *t if L $ $ , i^l a S<i {<: |5c L X U 7 * 1ft t iHl 5 C i: rT ti t ^ T V > 5 
C 0 0 0 3 ] 

/W;HPS^?:*|}tr 5 d i: t?. /n:/ K;d-7*^2o©^i'^;l/{cfcv>TSV>{c3$3i{cgii 
5 J; 3 fcfS c i 9o S'J <0 }£ i: L T . §^ -y- - tT X 1P1J-- e x i: $ -y-, 

-trxfcfev^Tip^rjiUTii^-rsctfeTtSo 

[ 0 0 0 4 ] 

0H4^, 3OC0-9-- trx • X 7SA1> SA2, SA3% * M - "T 5 t¥ 5l5 <0 ^-/W ;HP* y h 7 - 
[ 0 0 0 5 ] 

0l{c^ t /■= cfc 9 {c , ^ >'W;l'4Jg^MTf4. S^^BSi (7^-bX • d?'r:/hAPi;tiif{fti5 
) <01t-k:x*§{^5-9--trx-xy7SAi(D4i{<:ss„S%SBSifi, 7^'-bX';l/-^ 
AR He jf^$tlTV«5„ C©7i'-trX-;l/-^?ARl{i$e.fc^ l'y^-;^«yh/\©7i^-bX 

^Stt-rs^^'^j-^yh ••9--ifx - 7■D/w^lsPltg^^nTv^5„ 

^J;^tfBS3*.7^-feX •-'I'-^fARHcS^t. */W;HiS**^S«:51^--tfX-xy7;&ii 
iS -r S ^ i: *^ S o r t , /W ;HIS 515 T « ii IP7 K U X *^ « v> 5 n 5 cfc 3 fc -r 5 c t *^ 1? 
#5o HV^^^ S 6 {f , *'W;l/4S5^*^-9-- t:x • X U 7SAli: -y-- trx • X U 7SA3fi[) 

[ 0 0 0 6 ] 

^2<0-9--ex • X U 7SA2tt, «ij O SSU M BS2(0 tJ- - t X % § 5 . C <DS*® BS2{i $ & 
fc, ^*57^-bX • ;l/-^AR2{<:Si|g?nrv>5o C © * 7 h 7 - <0 h d i^-O 

7 :^-trX • ;l/-^ARli:AR2{i. M^-r5-9--trx-xy7©rt0I5*i!ltl5i^TV^5^- 
/W;l'4«*i:ii^-r 5©fc, IP7 K UX©S*« 7o y ^*^lffl-r 5„ ^r/W ;1'4Sp15MT*< 
Ht-ex . xu 7SAl*^5•9--^^7. . x>; 7SA2{<:^ii1-5 i: ^V:?-^yhg^;g:7 



(8) 
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[ 0 0 0 7 ] 

IPSM^/N> K;t7-r5fcJ6<Ofie3|5(DlO©X + -A^0 2{i:,T^LTfeSo-9--e;^-x'J 
7SAU47^-trX • ;l/-^ARHc J;5tJ--krx«:§{^5o c (D 7 ^ -tr x • ^ ARHi ^ 

4S*MT*^-9-- trx • X i; 7SAl©F^giJ;g:liV^TV>5r^{i, 7 -tr ;^ • ^5? ARl*^ C © 7 

i'-b;^ • ;u-^ARi{c9jt) STe.n/-ciP7 K ux%mv>t iia^-r 5, i?/^ 

ISP1*< h ^^w" -y ^'^7^-bX • /Iz-^ARHcSi^f -rs i:7^-feX • ;P-^rARH4 
. X 'J 7SAmT'»^OIPg^^*^t/^^;^«5fe{i:li^UT^^§ c i:;&^n5 

[ 0 0 0 8 ] 

t^'^-r ^l/iSgJ^MTA', S*5 7 ^'•tX • -'U-tJ? AR2©-tJ--e;^;&§tt5giS:5-9--ex • x 

^W;U4g^tai^L^V>o S£*OlO<D»9^fe6{i, -tf-lfX-xiJ 7SA2{C7 ^ -feX • 
^?AR2*^#«E LTV^S C (^B^ffStJ^) * ;l'4iSg* MT*^-^- - tT X • x U 7 S 

A2fC A o i: 2^ '^'Er/W ;l'4Sg5SM17)^7 -bX • ;l/-^AR20#a^jiS]^n, -9- - If 
X • X i; 7SA2rt l?il€;&ff * ^ fci6<0ff Lv^IP7 K U X ^ § ^ 5 il 5 „ fc 

t/W;l/4Sg5|5MTSfca7^-tX • ;P-^AR2{4. ( ;^ «ll± ^ LL t {± ^ :/ ^ - * .y V 
^ilDT) t^-h • x-i^x y H ARltcg^Mfflf t) . f^^y ^;F,^^^-_tr;^ . 

7SA2F«3©^A-r;l'«*fcfJ^T-#5 J; 5 fc f 5 I P7 K U X - A • X - i/ x > hARlA< 
^5J;3{c-r5o J^-A•x->;xy^{±, c:'^7KUx;g:"ttiSS"7Kl/Xi:LT5j 
7i:OIP7 K UXt^ < f -^rO/^-Jr y tVMP7 K UXfcfiiS-rSo SfS 

2o©3Sa: L fc IP7 K ux ("T * «5 .-n- a • x- x > h © 7 K l^x gfbv^^ 
n^n(D^^^5T-^{fr5iaiSS:7 K UX) ?r?fjffl U r*/W;l/4Sg5|5 i:ii#;&fT=S: 3 » C 
OX + -A{i, 'r>'^-^-yh-xy';;x7U>'y-^X:J'-7;t-X ( IETF) O n 

(RFC) ^2002^ ( 1996^10^) fC|B«SnTV^«o 
[ 0 0 0 9 ] 

±fB©X4^-Ar'«, /^>K:^-7©B^fc^-y-y^ •7^-l:X-;l/-5f (AR2) *^^©7 
^'-tX'/U-^ (ARl) ft^aenXV^S C i:^<5^LTV^5 (fi^J^Jf^r/W^Hg 5^111*^7 
^•trX • ;l'-^AR2A>6 JiSD^S^ ^•c0 7^?-bX • /U- AR2i: Ji^f 5 i6 Jc IP7 K 

i^x^9j??^Te.ns) o ■9■-t^x♦x>;7*^sv^^cM*^/^:1ta<07^•bx•;^-^*^ 
.xy7rtt#ftLTV>5«^{c{i, ^■/W;l'iS5S*Mofl57^-trx-;l'-^ 
^Sfi?-r 5©{4S^T*«:V^o fi^J^fdf^M Y^l/iS^Jb^ 5 iJ" - kT X • x ij 7 ©^ t i^Kl t 

**^effi««*i(Okrr;i-.r-^«:§^LTV>5i:{K^LJ:9o^:/W;l/4|g*coiPSg?© 
/N>K;i-7*g€-r5©<i:. Sv>{<:«*^/'cflfi0 2o<0-9--trx • x'J7*ipJffl-r5ci: 

*^-p#s„ <ins2o©Ht-trx . X u 7«, 2o©s*5it-krx . yp/w^*^^jffli-r 
5 2oco7^■bx•;^-^*^s^^•-trx%{l«^nTv^;5*^ cn6 2ooD7^'-bx.;u- 

^<D-:^{4, 'C>^-^•^^'^OiSi3i7^■bX*il#t■r;5<:^:*<TtS(0{cMU, ffiT^ti 
^n*^T't^V>o t / W yl/ 5lc (i . C n S 20©7 ^ HrX • ^ © 3 ^ C[)-:7j;g:f|^$ 

[0010] 

»J©r4S(i, K;i-7©jgS«cM-r 5, 0 2{c ,1^ L fifjls © fi , /n y K ;t 7 

^AR2©MT-/N>' Kj>x-i'*<i£<igfc ?n5*>e.Tfe«o f^'r-y Vit. \mm,<Ofsy 
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[0011] 

■9-- trx • X U TSAlT'ttMCIttO^^-- tr X*^}i«?n. -^--If X • x U 7SA2T'{±AT&m 
C 0 0 1 2 ] 

x^i^j^Tu^y - ^xi' . 7*-x (IETF) ir:^^t,:scm^mu~dF>'^ 'ifjl~zr 
. ^^y h'ty^m^M.u-^y:/ ' ^jv-:f^ a ux^^Wtt (SeaMoby) tt/w 

T * T Vj5o yn-^^;l/ . s}?';'^' 3 y . i^Xx A (CPS) * ^ © ffi Bfilli! g^g , m 

•J 7i: {4 ^■prc<M^S*^*V> re 46, igffi;g:lJ?-r«BS<JT{ii Bit ^;g:ipjffi-r5i:i:{iT'$ 
C 0 0 1 3 ] 

t ^ 'iSi^&m ic & ^ < ti^-iy a> • S'XrA-ea. */<^;l/. / -KoffiB^^P. 
*W<:-rs©{c7'r-\'UX-7y-bXg^l5©##;S:ipjffiLTV>S„CPSi>XxAf:{4M*t3 

V^5o U*^ nfcffiBfi, ^r-'W /l/-/- KJc !|f^T-fe »3 , 7 -tr X • ;U-:Jr raofi 

*^fc;^7/^- • xU7{i:MLT{4^5rfe^^T<n*V^o UfcA^oT, cnSi/XT-Ati, 

B£Dg^^{4, ffl^fi, ?iJffl-r57i'-bxatg{c|^#{i:@f S:fe©Tfe5fcfe, ^^[6^7 
^ -tr xa^ri©i^:^ U ^{c{4a LTV>>S:l,^„ 6. n fc {S »© H £ {c An . tiaWfc|??S 
Lrv^5(ii:;?:^6A^{c-r5©{C(2M?^a*o/'c*/^- • xU7{cl5-r5fiS^,;9:V^ 
[^fiff^iiKi] 

Internet Engineering Task Force (IETF) Request for Comments (RFC) number 2002 (0 
ctober 1996). 

i^^nmicm 2 ] 

R. Koodli and C.Perkins. "A Context Transfer Framework for Seamless Mobility," Hfo 
rk in Progress, Internet Draft, February 2001 

C.Tsirtsis et al., "Fast Handovers for Mobile IPv6." Work in Progress, Internet 
Draft. April 2001 
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[0014] 

o 

Coo 1 5 ] 

^^miC^O. • ^ <y H 7 - ^ (M^ {f t/W;HP^ y h 7 - ^ ) ic^\,>Xi^- 

iC^na. 7 ^ -k 7. ' Jl- ■$( tl^, ^ <0 7 i' 7. ' Ji^ - 'St (OV ~ \!: 7. ' X V 7 IC X T <. ^ 

M'pmx^-i^^iii^mtT^c i:is:< (m ^ IS \f 7 - \^7 m ^ L X) m^(j>7i^ 

y- K<oaift7alq)i:{cS-ift, ^ ~ y h • 7 ^ 7 ' jV- ■Sc/tM^t ?> C t t /n>'K 

[0016] 

T ^ 6 *^ fc * 5 9 o 

. xu 7 (0,T^-ttf) fctj-- trx^jitt^s. 0 3{<:^i^leuTv^>s:v^*^ i-oin±(o 

T#7^-bX . ;l/-^*^r-^ . /^>;r.y h;|rig§^-r5c i:*^{g^5nTV>5o tPz. # 

<D^-/W;l/4S5l5{cej2g-e$5c:i:fe{g^?tiTV>5o =&7i'-l:X-;l/-^(i, ^©7^'-t: 
X • Ji'-'S' tt.^m^t?>(Dlcm^^&tl?>l?7 KUXfc. 7^-bX • A^ilJt)ST5 
ci:(DT#SIP7KUX-:^n«y^i:;gr<i;iTV^-5o i:flDlP7KU'X-7o.y^(i, §7 

^•lrx-;l/-^;b^^(07^-bx-;l/-^<0+J--trx%§{t5^/W;l/4S*i:il^1-Sfc 
J6 {C fij ffl f 5 o t>*^ t3 ^-r < f 5 rc*. 7^-bX • /Iz-^STARl^MO. 1.0.0i:V>9 1P7 K U 
x^jf-^, 7^-trx- AR2*M0. z.o.oi: v> 9 IP7 K Ux«:ito<: i:*<0,^?nTv^ 

coo 1 7 ] 

>'i'-^»cM-rsif ij*ta«L/-c^my'r^^e';r^ti!!0 (0 3©s^3O4i:3O8) ^^^l 

co-9--ex%S{t5Ht-lfX.xU7{cA-DTV^<i:, ^<D*/W;l/4S5^{i. ^-o^/W 
;l'4S5|5*^aiTV^i:di:UTV>5-9--ex-xy7©fcJ6fcefiD7^-bX-;l'-:Jf©lP7K 
I^x*i^M-r5, #^/W;l/4g*«. tatefijffl L/'c7 -bx • 

fcM-rS'iSl (W(07^'-tx-;U-^©7'rx;^T^rw'. ttii^-^^(0\?7 U7) % 
i>:©7^-feX ♦;l'-:5f{<:jS5o fe5lO<D7^'-tX •jI-'SkDV-^X •xU7*>atiJT 
S'J07i^-fex-;U-^o-9--trx-xi;7{cASci:-p, i:ne2o(D7^-tx-7U-^ 
*^i^fiSW{i:|?!JSL.rv>5ci:*^}t^Tt«. ^ti^n<07 ^7 •;U-^*^fa:^cD7^-b 
X •;i'-^cD#ft;&»i5i:. i^;^07i'-bx • f^- ■S' li^ ^ v t -{ '^n^^^kt ^ c 
i:*^-et«„ CO'Jr^'/^euT^^tSfgfi, ^-y-yh-7^-t:X.;I.-^;g:lS?LT:|?3l5 
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■;l/-^'AR<Oit60i:i:feJc. ^i'?mi:mt&t^ct1,vt?>, 
[00 1 8 ] 

m3iC^.brcJ:o IC. • ;l/-^ARHi. ^S«ltg30K l««ltl302. 3^j^t8^303 

^H^rv^So iRl^fc, 7^-tr7.- ;l/-:SJAR2{±. tf U r %g|308{<: Ad ^ T <: n 5 

si 305, 306, 307) ^ H ^ T 5 o -teOT^-bX • ;!/ - ^ AR3 i: AK4 0 U T 

/c:7 ^'•IrX • ;1'-^<0IP7 K UX) ^g^f-TSo 
[00 1 9 ] 

3?^«ltg303i: 305{i, ^^mmiClt^'BbXZ'DOT i^-izT. ' Jl'-'$im-^^^^^\£UT^^ 
^^S^^t^o fi?IJA{f ^■/W;l'4S3|5HT*^7^-feX • ;l/-:SfARl{C i o 
-ex •xU7*aiT, 7^-trx •;l/-^AR20+J--fcrx ♦xy7{cA53i:-r5i:t. 
c co^/W^l/iS^ti, 7 i'-lrx • ;l/-^rAR2fc5ht 7C<D7 -trx • ^ARlfi!)lP7 K !✓ 
X (C C T'tt 10. 1.0.0) ;g:iMmi-So ■?-n{CJt>^bT^®«S^307*^7^ -tX . ;l/-^ARl 
OIP7 KUX^'ir^/.^eUr'f «&03O8tc|B«?^i-, 35!^ MS 305*? 7 -tr X • ;l/-^ARl 
{cJ^fUTS*^ (^^^5'-*'>'hS/"c{ift&<D^©fi:J;t))32S{i-r5<:^T'> T 
-f ft «*^5Sg|?nS J: •? t-r 5o *tl^tl(07i'-feX • ;l'-;SrcD3^^HS{303t3 

05A^ m^(D)v-'$'(o^^/^\£V'r'(icmt^^^A\£V7''{^m i^vrnv <mmt ^ 

) ^3<S^-r5o 0t|A{f, 7 -tX ' 3? AR1*^28KBPS© U^^^lg^tiJ&itsJ^-h-et, 
7^-l:X . ;I/-^AR2*^56KBPS<D U >^^mm^^t^- h T' # 5 © T' S n (f . COlfSift^ 
§73'-lrX-;l/-^©'y>i'/^trijT-i'i^!i0{cfBti$nSo no^olcbx. §7^-trX- 

[ 0 0 2 0 ] 

^;HiS5|5MT*^7^-bX • >'l'-^ARl©-9--tfX*S{t5-9--t:x • XiJ 7«:aiT> ^»(3!) 
^-y-y h • 7^'-tX • (.mX AR2i: AR4) ©■9--t:x*Stt'5-9--trx • xi;7 

gfe® LTV^5*^?:ijaj^-r 5o Si; «l Jll X - A * ffl v^, 7 -fe x • ^ ARifc L , 
^/W;l/4S**^^iftL/-ci:#{i:^©^/W;l/4S5|5{<:i:oTiJBRltg*7^-trX';l/-3rAR 

[ 0 0 2 1 ] 

#7 ^ -trx • :Si fc SB^-r 5 '^-'T/^ tr U X ^ i: t T(±. ^W-Jr tT r (0IJ^«7 

^D/w^*if) i: id W t: r -r C^J ^ J^iSS o^i^ U/WI/ $ ti ^ -y h 7 - a 
m) *^^lf6.nSo 0 3{c^Lrc||Jfi0lJ{ca, ■9-JJ?-h3n5^«i|i:-t4^3.yr^'-X 
; 7^-bX •;l/-^{cM^5nrci'y:Jf-*'y h - If-trx - :^n/W^ISP; 7 
i'-bX.;l/-^©IP7KL/X;i?--lfx./^7^-^<0SII: ^ :^ 5 -y ^ =9: a « 

# $ n T v s o 

[ 0 0 2 2 ] 

■fmniti. 3>t?a-3r(Dp<^-'j, H«x-:jf-<-x, c n w ^ © r - ^ igi 1 CD -f n 

[ 0 0 2 3 ] 

^''^-1';l/4|g5feHT(0 a-Hf-*^, l*3>H|li: 256+a/^-r h (KBPS) i: -5 ^ is ^ ^ ^ t: 
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C»■9■-^^;^^rS^t5xU7{i:A5•5fcUTV^^i:^g«tJ:ao7^•trX•;^-^ARl{i, 
S1(J7?IRJX + - At J: */W;l'4S5^HT*'!-9-- tr;^ . X u 7 SA1*> Hi i: fc 7 i 
;^ • ;l/ - ^ AK2 i: AR4*^ Cc^^/W-'l'igjR^r^/^-T'^SCt^^S^ 7 '> "CT. -^P-^AK 
l(DjM«?a^302{4'!r'r/^lf ij x -r %0 304*#B8 b . i:iOxU7F^(D±fa20©7i7-trX • 
;l/-5f<7)^-^T'7^-tX • /l'-^AR4/-cl3-*^^<7) J; 3 ;a:^l§?4i;&-t>-4?- K L T V^ 5 fij 
■rSo ^0^7^-feX • ;l'-:S?ARH4, * ^^-T 7l/4S ^HT t 7 Hz 7. • ;U- ^ AR4© ^ © > 
F;t7^^S-r5o K:d-7*^Sf5:&r£i: bra. (^JAtfR. Koodli 

i:C. Perkins. T - A X ft ^ IS © 46 © JtM S 7 U - A 7 - ^ j , iig^J©^^, 
^y^-^-y h • K57h. 2001^2^ >g:#B^© il i: ) , S {4 JI V> /n > K - 7^ S (01J 
;^{fG. Tsirtsisffi. "Fast Handovers for Mobile IPv6" Work in Progress. Internet 
Draft. April 2001 ^ #Bg © ^ i: ) 5 o 

[ 0 0 2 4 ] 

, 7^'-fex-;b-^AR4tSSfi-r5J;^{cm^-r5ci: : '^y^ ^ y ^r^%7 ^ 

■tr;^-;U-^AR4{c^-ytr-i^*«:2S§iii; ; iiniJi^©?®ftif*^^lf"e,n5o SS^IStg 
*SiJ©7 ^-bx • ya-tr-y-y-. t fc T H T- * 5 c i: {c t $ 

n f= v> o 
[ 0 0 2 5 ] 

^ /W;I/4Sg*HT©a-Hf-«^ 128 tr 7 h ©Bi#{t?r1?-4?- h -r 'J x-f ©Si^ 

*S*-r3i:{g^LT*J:9o */W;l/^5KMT*M-:>©it-tr;^ . x 'j 7 e, gij © -y- - e 
X-xU7{c^i&f5i:t. c©^/W;l/4S*t4, ttf©7^-trX-;l/-^{cj^fL, PJMrI 
tgft7^-feX •;l'-^r©'JXh%fi^5o «ti©7^-bX-;l'-^r«, ^- ;!/ 4S MT© S 
^i:, f^SL.TV5a^ft7i'-l:X« ;l' - ^ fc o T I2ti S n r i> 5 y i' ij t^- ^ ^ 
i: ^ - V v V - 7 ^ ^7. - )\^ - ^ mm^t ^ . <:©]lJ?yntX{cov>T{4^ 

[ 0 0 2 6 ] 

04J4, Sft57^•^rX•;^-^A^ 10©7^-t:X-;l'-:5i{c{\f|Sl-r5-9--lfx-xiJ7 

xwlf^^rttWrslStC'IgMT'^STjafcfcttS^Xx-yy^^Lrv^So X7--yy401 
T' ti , ^ iS * MT*^ 7 ^ -b X • ;l/ - AR2© •9--ex-xU7;gr^a5-r5o X-r-y:^4 

021? ti. ^ i\^^^if'7 ^ ^7. • )\/-^k\\ayU7 Y\^7.^7 ^ ^7. • AR2fc 

0 -^SSffifilT-ti. t/W;HiSS5l5Mr©X')' -y y {eft o fc ^ {C1P7 K UXtt 6 n 

■r. ^©^/w;nis**^aiftUTv^5i:$/£ttj^en5„ 

[ 0 0 2 7 ] 

Xt" -y y'405T'{±. 7 -tr X • /I/ - ^ ARl*^ 7 ^ -tr X • - ^ AR2© tT U x W iti 0 fc 
#ffiLTV^SA>H'5A^«!|3J^-r5o * 3 T?ft V-'iH^t a, Xx 'y y403{c feV-'T, 7 ^' -fe 
X • AR2*^ 7 -bX • ARl©y -Y^^ e U © U X h ^ (Mit tf-f >^ - 

•yh^ilCT) 7^-trX-;l/-^ARl{cS^r«o Xx-y :/404T'{4, 7 ^ -tr X • ;1/- ^ AR 

1 AR2*^ lfU-r^'*5^g|L. jE^T? ©7 ^ -tr X • © y ^ (f ij x ^ {c o 

[ 0 0 2 8 ] 

-^Sfi^Slr-ti. S7 ^-bx • ;l'-:Sr©y-</^t: U r 'r%0'\©A;'3rtS{4. 7 ^ -b x • 
;i/-^rra-eg^©M^'K;j-7*^S<:oTA>e*$t){<:lv>^ra*^lijSU/-cii^»i:|^St5 
chtS^-Q^^ (fifij^ 04©Xr ^406) o c © J: d ftl^iS^tTft 5 c i: ©fe i:{cft 5# 
^;^{4. iA©<t'5ftt©T'fe5o -Tft^a-^, l':5©+f-k:X'Xi;7*>€.giJ©1?--ex« 

xU7^i:^I!I•r5^a©^:/W;^4S5l^{cJ:oTl^ra^gigi:i:fe{c*^ft^3<oa©^^:^K:^■ 
7A^e<i^fci:ts.^©J:^ft^ra*<SiSLTt>1f^©7^'-bX';l/-^*^&©/N>/K:t 
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[ 0 0 2 9 ] 

o^n^iKUrjiiiiD^^i- 5. y ^ Ic-D^^r !i(D^ otic tt^mc ?>nim^ 

[ 0 0 3 0 ] 

mmmt t ^ -n- ^ y icjgm l n < ctif^x-^^o 

[ 0 0 3 1 ] 

0 5{i, ^-y h • 7 ^ -t X • ^®lJ?Lrc ^-y -y h • 7 i? -tr X • 

V^5o XT- y501T'{±. t^W;U4SS**^ <0 7 ^ -t X • ;U - AR© -9- - H X • X U 

7cD^nf'n?:. ^'07^'-bX . /l.-^©* A- . X.J 7{<:Aofci: #{c«IHi-r5o Xx 
•y:^502T'{±. cn&7^-bX • /b-^AROUX h*^ i^ft -ft - tT X M « L T 5 7 ^ 
•trx-;l'-^ (fi»l;5t{fARl) fcHiSnSo X 7" -y ^ 503T* . 7 -tr X • ;l/ - ^ ARl g| 

^ i:-»S*I*7 ^ -bX •;l'-^AR©S^©M:^*Si/c-r7^-bX-;U-^fARi:*^^MLT 

*^T'#s„ (xx-y :/504) T . 7 ^ -tr X • ;^-^ARl*^ f^bt) fc, iij]iprtgft 

7 ^^7. -/Iz-^ARi:. y'f'^^t:'JT'r%0{c3&5-r<r©Kg7^-tX -/Iz-^rfcA^S^ 

n UTv^5a5^^;&B^s*^^c■r 5o :^tf 2;&3Sffl-r s^i^ (xx-y:/505) fcfi, i^enr^ 

MTtciMSnSo "T 5 i: t/'^'T -/l/^^l^ i: ffiffii b T 5 :1S<0 7 ^ -b X • ;b- ^ ARfi, 
W ;!/ 4S ^ . mmLrc7 ^ ■^T. • )]/-^ ay o *>X. Cl ©*>'W;l'4|g5(c{i: J; 5iiig*^T'^ 
, L*^t,il(Ot/<-l'7l'4S^©S^©-g|5{cafe@L/-clo©7^-l:X •/^-:>t^^LT/^ 
>Kji--/'«^5Ci:A^RltgT'S5*>if^A>%fiJ»fT'#«ct^{c;S:5„:i:afl57^-bX-;l' 
-^*VNyK;j--/^. yn-tx*W^i&5-&5©-e^n{f, cnfec©7i'-tx-;U-^f{c 
i: o T© lo©:^gf ^^fc t) 5o X-r -y ysoe-e^i. 7 ^ -b X • /l/ - ^ ARl*^ 5:5ll« 
^*^5^5i-y<yh •7^-bX-;l/-^;&10SJ?-r«„ Xx-y >^507TM±. 7 ^-feX • 
^ARl*^ m^-^ntc^-^ y Y •7^-tiX-;l/-^5r{c3^LT/N>K;t:^%W<i&-r-So 
[ 0 0 3 2 ] 

§7^>-tX •;l/-^{cJ^LTSiJ©7^'-tX • >'l'-^'{c^<y-tr-i^^iM#-r3J;3®^-rs 
©T'««:<y-r/^e'Jx'rjfS©«W%lltT?-&5fc:46{c{±. # * /W ;l/ 4SS 5)5 MT*Mo © 

7 ^ -t X • ©y /^e y X ^»j©7 ^-bx • -'I'-^fcitgtiiS'i-r 5 t 9 7?^ 
*^"iteT'fe5 c ^ {caM^n/tv^o setc 7^-bx • /i/-^©^^^^-^/^!^';^-^ ©v 

•y^>y*^EilS©-ea:S:<, #*/W;l/4S5t5g#A^ ?SftW^-y-yh-7^-bX-;l/ 
-^©^5©lo*^5i^©5nrcy-r/^fcr'j7"'f1f8l{cS-:5t, ifco^-y.^!. .7>^.tr 

/l/iSSfci^M ^©tA'r;l/4Sg5S*^S8?%fT*3 J; 9{c-rSii i:A^r'$ J: 9) „ gij©;? 
fti:LT, ^-y-yh-7^-bX-;l/-^©3i8?{i, 7C©7^-bX-;l/-;Jr(i:fc'V>T, ^• 
©>'l'-^*<}foy-r/^tfyx'r%0{cS-:Jv^rfT^9<ii:feT^5, 
[ 0 0 3 3 ] 

1?--1£X . XU 7ffi©^i«li:V^5 35:itT'±fa©ittB^?r^T*■:>^c*^ *%^©lgattt)--lf 
X • xU7ffl©^I!i©WSfti:{±H^*^ft<, 7^-bX •;I/-:5rWT-ft^^«:/^7>X?-&5 
t JifflT-t 5o fi'ijx.tf. 10© t/W;U4S5R*\ ^-^^-D- Kt-Sro rc7^7-bX 

• ;^-^©■t^-^fx^§^tTv^5^^■-^^x•xu7{cA■:^/■c^:t. u©:i--A-D-K{c 

*-:3/c7^7-bX • ;U-^{4. Jlft^O^/^f-'l'ilS^fc+^-ifx^fcffi^CTv-STi'-bx • 
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[ 0 0 3 4 ] 

: ^-\^7.Shn (QoS) '^-'T/^if u ; 7r (m?Lii*f3. JPEG^&if) : 7 -ir 

, TDMA. CSH) ; /W- • b-?;!/ ; SS^nSM^^ii :ffeO7^-b;^.;U-^i:<0i5ga 

x-^f#{ij[crt(D^^) ;:/D-t-iX3ylf^ ms©7i^-bx.;i/-^f;&ffl\^ 

fc«^fc7i'-bx*^ji^^{<:;S:s) : ssi* if 5 nSo z^iu.±(Dm^^m imxiii 

EEE 802. Hi: CSH) «r-9-j}?- H L T 5 ^: /W ;l/ 4S * li . fi^^tf y-T/^lf U x fcM-TS 
fcV^-5*frr'fe5o ?5{c, 7 ^-trX • ;l'-?{±, § 7 -t X • 71. - ^ f^gf L 7 -b 
[ 0 0 3 5 ] 

-mmmi^-uii. >' w ;i/ «g * »j o 1^- - e X • X u 7 fc A o t ^ w y -Y If u T- 

§7^-trX-;b-^*^ ^<0'^-r/^tr'Jr'fi*H{c|Bti?nTV>3fa<D7i'-tX.;l/-ir 

{c^urii^et/t im^i£mmicm. ^^rdtiBicm) n.m^n^'?^ ?efc, gugii 

X' t X 0 ic t ^ tctb . ?g66<l^-y-y h • 7i'-trX • ;l-^(0^y h ^7 - • 
7KUX (Sfc{±7^-lrX . ;l/-^fcM-r5fao|B|S1fS) t± ^ * 3 i; T 5r © 
(as©) 7^-bX • ;l/-^f{c;^-r C fc*^T'^5*^ *OjS»T*tt)S:V^il t fcftM^n/c 

o 

[ 0 0 3 6 ] 

l/''-9--lfX-xU7tAt), B5©7i>-trX-/l/-^fOIP7KUX^ffLV>7^-{rX-;l/- 

iait?#5(0fc+5i-*Sifjfi<{cffi©7^-lrX-;l'-^*^fe5i:ji^-r5i:i:*^-et5o 
[ 0 0 3 7 ] 

i:*^T'#5o fi»Jx.{^, :*:^ftx.-K-»y.^'^>h*^AIPm(DX^'>*7Ar'Wffi?n5i:ig 
^bJ;3o SS[<0-9--tr7.-:/P7W^*^7^-trX- -'U- ^ J: t// $ « M^B?: if 
«L/ch5-y^^X^i^7A<Djfi<fc®]i?-li-, Xd?-'y •'r'^>h5:tl«8Lrv>5aL- 

•;b-^) ^rlg^-rs C i:*^-C^5o h^-y^Oloti. /S^ ^ f S jtS © £ 5 ^ 
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PROTOCOL TO DrrERMINE OPTIMAL TARGET ACCESS ROUTERS rOR 
SEAMLESS IP-LEVEL HANDOVER 

FIELD OF THE INVENTION 

[01) Tbe inmtioD icbles genenlly lo intt^nmtn«t»e,M'm^ octwnks. More paiticuUdy, 
the inventioa concerns a mecbaoism for en^lu^ seamlen mobifiiy in mobile 
teleco mn n i nici t ioi M networks. 

BACKGROUND OF THE INVEimON 

{02) TeJecomoainicstioo oefworlcs for mobile devices include cenubr cooKnunicitioo 
systcRu; tnoltite IsUnet Protocol CIP) oetwoffcs; pagittg systems; «nd others. Cellular 
systems genenlly allow mobile teimiiiab to move eeocraptiically by **handiag oflf 
localized conrnuoicnion links among Hammtisioo towta and associsled bwe 
sutkmi Similarly, mobila IP octwortcs allow IP-eoobled devices sucb as wireless 
Personsl Digital Assistants (PDAs) ind mobile eomputeit to mow tboul 
geograpbically dispersed areas while maintsining a conoecttoo to the buemet 

(03) Mobile devices can provide botb voice-btsed comiectioiis and IP comucxioiis usiog 
diRereM base ststkms and tufrastiuctorea. For example, a Wethensbled cell phone 
might mainlBiD a voice comtection itsiitg a first transmission cbannet sod m>iinT»ii> a 
mobile IP cnnDcct ioa using a second (and indepeodenO traasmitsiQn channel, socb 
that baodofb occur indepeademty for the two channels. Alternatively, voice servica 
can be combined with tbe IP service, such that a single connection is maintained lor 
both services. Voice comections cso also be provided over IP in s combined service. 

[041 FIG. 1 shows a conventional mobile IP network that covers three service areas SAI, 
SA2. and SA3. For the sake of simiiUcity. only IP services arc shown, ahhougb as 
expltined above, separate transmissioa networks can be provided for voice services. 



- I - 



(23) 



JP 2004-533790 A 2004. 11.4 



WO«V003&39 



PCr/IB«Z/«24M 



(05) As shown b FIG. 1. 1 mobile lenniiial MTis within service area SAl saved by base 
■tatioo BSl (also called on access point or AP). Base stitioa BSl is connected to an 
ftcecss router ARt, which in btm connects to aa Iniemet savice pntritkr ISPl thai 
provides access to the IntenieL Other base stations such u BS3 may also be 
connected to access nwter ARl, tacb that a coaunoo IP address is osed for mobile 
lerninabeveii though the termimb nay pass duoosbdifrdeot service sitas. In other 
words, ahhoogh there raay bea band o£f of radio frniucncy channda when the mobtfe 
terminal moves between service area SAl and service area SA3, if may not be 
necessary to change the IP address used to corainunicaie with die laobilo terminal 
because the htfernet connection is still senmd by the tarne access iDvter ARI . 

{061 A second service aies SA2 is served by a separate base statiOD BS2. whch is in turn 
connected to a diflerent access router AR2. Obs to the netwoili topotosy, access 
roulen ARl atKl AR2 use dinereot blocks of IP addresses for comnninicatiog with 
mobile terminals roaming within fhar associated service areas. If mobile terminal 
MT moves from service area SAl to tavice vca SA2, some mechanim is needed to 
hand off the Intemel comecttoa Dom access router ARl to access router AR2. 
Similarly, if service areas SAl and $A2 are separated by a larsc togical distance (e.g^ 
ARl and AR2 are cormected to difierent ISPb^ some coordination oiechuitsm is 
n eed ed to permit data Uaiisuiitled to a terminal previously '^p'Tting in service area 
SAl to be fofwarded to service area SA2 if thai UxmiDal moves imo area $AZ 

107} One convcntiooal scheme for handing off IP connectiota is depicted in FIO. 2. 
Servke area SAl is served by aoeess router ARl, yrloch is designated die lionie 
sgenT for communicating wtdi a particular mobile terminal MT. While mcrfNle 
terminal MT noves within service area SAl, access router ARl communicates with 
the mobile terminal using an IP address thai is assigned to access router ARl. JP 
packets (e.g., e-mail, Web pages, and the like) are transmitted over the buenvt to 
tSPI, which forwards the tra&ie to ARl. v^iich in tun knows thai a particular IP 
connectbn is associated with the mobile terminal m its service area. 
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|081 If iDobUe lennioal MT moves to a difleitnt service ue> SA2 served by a difTcrem 
access rooter AR2, packets that were previoosly tnmmJttBd to ARI will do longer 
reach (be mobile tenninaL One coBvenitonal sohitioa is to advcitise (e.^ bfoadcui) 
the existence of access router AR2 in service area SA2, such ihaH mbea nM^ile 
terminal MT moves into service area SA2, it is notified of tbe existeocs of access 
rooter AR2, sod it leceives a new IP address for communicating wiiliia service area 
SA2. Mobile terminaj MT or access router AR2 Ihea sends a btodtog iifxlato 10 hoise 
agent ARI (e.g., thnwgh a land line LL or over tbcJnteroetX so that home agent ARI 
knows the IP address (bat will allow packets lo icacfa the mobile temuoal io service 
area SA2. The hone agent treata this address as a "care of* add^. and all (nrther 
packets to the originat IP addteu are fonrarded to the new IP address. In easeoce, 
two iieparate IP addresses src used to copunooicaie with the mobile tenoinal: a borne 
ogenl addicss snd a care of address that changes at each oew point of altachnxnt. 
Thta scheme is described in tbe Inlemet Engioeaing Force (IETF) Reqoest for 
Comments (RFC) number 2002 (Ociaiber 1996). 

|09| Tbe above scheme assumes diat tbe taiget access router (AIU) is known by die 
originatins access router (ARI) prior to tbe bandoff (e.g.. laalbiijo tenainal NTT has 
accepted the advertisement from AR2 mi is assigned ao IP address for 
communicating widi it). If there are multiple access footers in the taigel area each 
with overlapping servico areas, them is no easy way for the nxibile termioal to select 
from among them. For example, suppose that a mobile terminal b receiving io^ 
bartdwidih video data while moving out of a service area. Two other oveilapptog 
service areas served by two access louten conliolled by two diftretti service 
providen may be svaibble to accept tbe bandoff of the mobile terminal's IP 
cotmectioiL One of the two access routers toay provide htgb-q>eed access to the 
tnlemet, white the second one may not. Them is no way for the mobilB terminal to 
specify or select from sroong the two access roulcia. 

|10t Another pn^Iem concerns bandoff speed, tbe conventional scenario dkown in FIO. 2 
may not be able to provide fast bandoCT speed because of die handdaking required 



-3- 



(25) 



JP 2004-533790 A 2004. 11.4 



ViO03W3639 PCT/IB02TO404 



between the awbUe lenmiuJ uid Uk Dew Kcen nwtcr AIU. Pickets may be lost if 
haodoff of the IP coanectioD is oot perfonned smoothly. Moreover, if an IP 
conoccttOD is used for voicc-qtudiiy sisnab or music, tateocy intiodticed by the 
baixlofr may uoscceptobly (hsni^K the conoectioa. 

[11) Another difTiculiy with hsndiog o(T LP coonections in mobile network* antes where 
heterogeneous neiwoAs (using diffefoit access technologies) served by potetdany 
(lifljeient (and incompatible) service providers are concerned. Refcning again to HO. 
1, if Kivice area SAI is served by MCI while service area SA2 is served by ATAT. 
then the two service providerB roust agree on a coordination mechaoiim to accept 
handoffs of IP services fiom each other's system. Moreover, as new noeess rooters 
are added to each service provider's system, the detatb of each new access rooter 
musi be communicsted throughout the system (e.g,, from a ceurel authority) to 
ensuie that all access routers in both systems are Bwarc of the others. This approach 
can result in a single poinl of taihn, and reqnires cooidinadon of effort among 
dilTcreni service {tfoviden- 

[11] The problem of piovidiBg seamless bandoven in IP covironmeoti b related to 
ongoing efforts in the Internet Engineering Task Force GHTFX oamefy in the Cootext 
Transfer, Hondoff Candidate Discovery, and Seamleas Mobility (ScaMoby) and 
Mobile IP working groups. Context transfer and fast handover ptotocob have been 
developed to eichsnge sesiion-rdated information or proactively establish mobile IP 
connectivity, respectively. Both ptotocob assume that the target acoeu router b 
known when retptestirtg the desired fiioctionslity (sec 710. 1). Although the 
dncovery of du haodoff candidate is inchided m the SeaMoby working group charter, 
discovery protocote for physically sdjaccm access rooters have not been stodied so 
far. However, research regarding lAtaining physical locationa of networking elements 
has been condocted. Location trocking technologies, such as the Global Positioning 
System (OPS), provide physical bcatioo iofotmatioa of devices stcacfaed to the 
positioning system. Other systems use such informalioa lo accurately locate devices. 
Hcwevcr, sirKe the location b not in rdation lo any covcr^e area of an access 
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technology, the locatioa mfofmatkm is not i{)pl*caUe for cndtdaie sdccttoa 

|I31 Locition »ysteM based on radrt frequency technoto 

•cce»tteehoo)ogyiO(tetcniiineibepesitk)oofii»eiDob& In contrast to OPS 
lysuan*. the otoioed location is rebted to the coverage wa of the base statkm bemg 
used tar locttioa detenniauioa However, the obtained location u ipeciGc for the 
mobile oode and does not give any iodicatioo ofoveriappiog coverage anas of acceu 
nwtets. Ttau, these systems canoot be used to dctemuDe phystcally wyaoenl 
Det\workiqg deocnls. Moreover, die locatioD detenninstion is usoalty voy qwcific 
for the acceu tecfanology used, md is thenCm not suited for omltiple access 
technology icettarias. Besides the tack of accuracy of the obtained location, the« is 
DO indication of overlapping covcruge areas needed for |>bysical a4jacency 
rietemiination. 

|]4| What ia needed is a system sod method for oddrcssins «m» or aU of the 
aforementiooed problems. 

SUMMARY OF THE INVENITON 

115] The inventioQ ptovides a system and method to ftctState seamkss kandom in mobije 
nctwodu, such u mobile IP oetwoiU A fint aspect of tlx invention enables an 
•cceu lOoter lo dynamically learn about other access routen dtat are gcognphicatty 
adjacent by receiving tafbnnatuM from mobile lenninal* thai movs intD the service 
area of ftc access iwiter. A second aspect of the inventka allows access routef* to 
ilian capability infonnattoo without requiring s centnlizcd Kheme (e.g., iniiig a 
peenuypeer approach). A third aspect of the invention allows a taiget access fooler 
to be selected and a haodoff arranged on the basis of eap^ty mforniatioa associated 
with one or more taiget access routeis and on the basis of the direction of movement 
of die mobile nodA Other fisonires and advant^es of die im^tion will becoow 
apparent dirougb the folfawtog detuled descriptioi^ the Cguiea, and the claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FKJ. 1 showi I conventkmaj mobile IP netwoflc covering thice service aiots SA1, 
SA2.udSA3. 

117) FIG. 2 shows a conventional scheme for banding off IP coooectiant, in wbtcb a 
mobile tennioal legisten with i home agnit ARl but also conununicales usii^ a 
second IP addteis ihiDugh a "care or agent AR2. 

|1S| RG. 3 d!>owt a system aocoiding to the tnveniion inctndtog a phtiaKty of mota 
nwters ARl sod AR2. each of which iochida a ctpabiltty nup (304 sod 308) 
describing capabilities of gcognphicaUy proximate access routen. 

|I9| FIG. 4 ihow« steps in a ntohod to ieant about a physical netghboriKKKl and. for 
acquiring cqtabihty infonnation from pfaysicaUy adjacent access touten. 

t2(^ FIO. S Aowi steps in a method for selecting a target access loitter on the basis of 
prevtoosly stored capability inforautioii. 

12l| nC. 6 shows a mobile icnnins) N4T moving fiom a service area asioctated with a fint 
access rooter ARl to an area serviced by Ifaree dilTerent access routers AR2, AR3, and 
AR4. 

(22| FIG. 7 shows a mobile tenuoal 701 equipped with piocesnng functions and monory 
to cany out various aspecti of the invention. 

DETAILED DESCRIPnON OF THE INVENTION 

|Z3| FIG. 3 shows a system cmpk^nog various principles of ibe iovcotioo. As shown m 
FIG. 3, s flnt access router ARl serves a first service ara (not shown) in v^ijch • 
mobile tcnntnal may be located. Altfaough not explicitly shown in FIG. 3. it is 
assumed thtu each access router Transmits and receives dua packets thnw|^ one or 
more base stations (hat cover conresponding geographiv areas, li is also assumed that 
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each access nniter provides latenet-cotnpatible cocmocttom (e^, IP protocol 
cocnpatibitiiy) such lhai (bu pKkcts received ai each router on be Kvwinfed to one 
or mofc mobile temuB&li within the cotiesponding tcrvicc am. Each "inm router 
tnchidea aa IP address used tor communicating directly with the access nniter nd a 
block of IP addresses thai con be allocs ted and used by the aoceas router for 
oomnninicatiiig wtih m(4>i)e teTminalt served by the access router. For purposes of 
iUustration, ARI is shown as having in IP sddress of lO.I.O.O, and AR2 is shown aa 
having an IP addlrcas of 10.2.0.0. 

|Z4| ^cording to one aspect of ihe invention, each access router creates ud in't n f i nt a 
local c^»btlity map (elements 304 and 308 in FIO. 3) (hat stores infomuiioo 
oonceming other access rauten that are gcogjnphicalty adjacent. Accon&ng lo one 
aspect of the bvefltion, as ■ mobile terminal MT moves into the area aeiviced by an 
access router, (be mobile terminal transmia the IP address of the access rtjuter for the 
service area &om which dw mobile lenuinal ia leaving. In odicr words, each mobile 
lenninal passes to the next access router inforTDation coocoming the previouaJy used 
access router (the previois router*! identity, i.c^ its IP addressX An inference can be 
drawn that, by vtftue of nwving out of one router's tavice area and into wn«4hrr 
router's service ares, the two routers are geographically adjaceitt. Once each acoes* 
nuter knows about the other one; they can exchange capability infornutnn that can 
be Died to select a target access rotder for future bandoCTs. The capability 
infcrmation, along with the physical neigbborbood AR map, can also be constnicted 
through manual cooGguratiocL 

(251 As shown in FIQ. 3. access router ARI includes a learning functioa 301. a selector 
fimction 302. and an exchange fiioctton 303. Similarly, access router AR2 contains 
such functions (clemenU 305. 306, and 307} in addition to Ihe capabilities map 30S. 
Other access routers AK3 aod AR4 are sborwn without Internal detaUs. In gcnenl. 
eadi learning function 301 and 307 receives infonnation from mobile tenninaU that 
move into the service area associated with an access router (eg. the IP address of the 
pnvtously used access router). 
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[26} Exchange IbnctkNU 3(0 01x1 305 eachragecapabaityufm^ 

roatos in re^>oiue u> ti» leaning fonctwo. For eumipJe, wbca mobile icrnunal MT 
is about to move out of the tenrice «r» supponei t^f AR 1 and tnlu the service oica of 
AR2, (be mobile tennioal tmtsniits to AR2 the IP addren (m tbis case, 10.1.0.0) of 
the origtnaiiiv access looter AR I. [n foponse. kaintag funnioQ 307 stores the IP 
addresa of ARI into capibtlity 308, and causes exchange finxrtioD 305 lo 
transmit a request (over tbe bteraet, or throogh otbcr neans) to ARI to exchange 
capability toromtatioo. Tbeicafter. exchange iboctkms 303 and 305 ofihe ropective 
access loutcn cxcfaange capsbiltiy infiNnation (described id more dctaQ below) 
conceroing each respective rooter's capabilities. For example, if ARI can atippoft 
link bandwidths of 28 KBPS and AR2 can support Istk bandwidlhs of 56 KBPS, this 
inlbnnation is stored io each access miter's icspective capability map. In this 
manner, each access router teams aboat capabdities of neigbbortog joutcm. 

I27I Sdeclor functions 302 and 306 selea target access routers for roobifctcriiunahb^ 
on capabtUiy tnftiniation aored in capability maps 304 and 308 icspcctivcty. For 
exanqile, if mobile tenoinal MT it about to move from a service area served by ARI 
into a service area served by multifde target access rooters (tnchu&ng. for example, 
AR2 and AR4), selector function 302 in ARI consutu capabUtly nup 304 to 
determine which access nnter best suits the capabilities needed by mobile terminal 
NTT. A movement detectku scheme is used to infbmi ARI which ARa aie reachable 
by tbe mobile terminal t^on movanent of die mobile terminaL As explaimd in mOK 
detail below, selection of target routers can be done based m policies stoied in each 
fOuier. 

(281 Copabilitiea asso ci a te d with each access router nay include static o^iabiitties (e.g^ 
bandwidlhs siq>poned by tbe router; security protocols; service providcn; etc.) and 
dynamic capabilities (e.g., current loadiog level or network delays). Exainptes shown 
in no. 3 iochide bandwidtbs supported; security schemes; ISP connected to tbe 
iDuter, IP address of the router, quality of service parameterr, and dynamic in»rfjn g 
conditions. 
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|29| Any or all of the fiiactiom depicted in FIG. 3 cin be inylanenied using couifuter 
software executing on a gencnHnirpose or spctiai-pmpote digital confRiter. The 
capobililies tnlbnnation cao be stored in a contptricr memoiy, rdatioaal rfambttr, or 
otber dstiitiucnne. Coowcntioinl »cces» looten can be modified to mcoqKnte the 
funcdofs illustrated in FJO. 3. 

136] Suppose ihit the user of mobile tenninal MT is watching « movie over on IP 
counectton requiring a oonneciioa bandwidth of 256 kilobytes per second (KBPS). 
Suppose fuitber that tenninal MT is about to move from an access rooter thst 
presently saiiports such a bandwidth to an area served by two access routers. AR2 and 
AM. Tbe movooent detection icbeme allows ARl to blow that AR2 awl AR4 can 
cover MT after U mows out of service area SAt. Selector functioo 302 in access 
router ARl consults capability nap 304 and determines (bat of the two access nntters 
iDlbearcs,onIyAR4n^]Iurtasiicb8beodwidth. Theteafter. ARl anangs ■ handofT 
between mobile tenninal MT and access router AR4. Anaogtag a haodofT may 
include pioceduiet of context tnniTer (tee, e.g.. K. Koodti and C. Ftrkins. "A Context 
Transfer I^smewoifc for Seaodess Mobility." Work in Progress, Inlcmei Dkaft, 
Fcbroary 2001), or fast handover (see, e.g.. C. Tsirtsia ct al, "Tast Handovers fbr 
Mobtle IPv6," Work in Ph^gress, Inleroet Dnft. April 2001). 

|311 A bawlofrcan be arranged in various ways, tochidiitg instnicting die MT to coBtsct 
AR4; sendii^ a message to AR4 to anange the handoff; or by other means. It will be 
appreciated that tbe aclectioD fiinction can be pctfbimed in another router, processor, 
or mobile tetmin^ 

|32) Suppose that the user of mobile termtiul NTT requires a bigh-security connection that 
sun«ns 128-btt eocryptkm. When terminal MT raorves from one service vea to 
another, it informs the old access router of tbe list of reschaUe accca routers. The 
oU access router selecU a ttrset router based on the MTs reqoirements and the stored 
capability inibnnation of tbe appr^aie nei^tbor routers. The selection process is 
explained in more detail below. Other sekctno schemes can of couise be used. 
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133| n0.4sbowiste{isorainethodtb«tcmbet>sedtolGun«pfaytica)ndgh^^ 

lo fhue cipabtltty iofonsAitaa uiXMgdiRcrent acceu reuters on the baas of mobae 
lemunals moving into a seivice tni tssooaled with an access louter. Id step 401. 
mobile tcnninal MT delects service kcm of AKL In siep 402. the mobile teiraiail 
sestb ibe tP iddreu of AR) to AR2. lo ooe embodimem. tbe IP address b not sent 
wben Ibe MT is switcbed on; instead, it b only sent during movemeat of die mobile 



P4| In step 405, a lAect is made to detemiiK wfaetber ARI is in tbe capability map of 
AR2. Aisumingdiatitisnot,theniastep403.AJt2seodsarequestto ARI (over tbe 
Imeroet, for example) requesting a fist of capabilities of ARI. In step 404, ARI and 
AR2 exchange capabilitiea (including the IP address of AR2) such (hat both access 
nmters know about tbe capabilities of tbe odier. 

(35) In one anbodimeot^cittnea in each rauter'i capability map can be purged if tt^ 

time has etapsed since tbe last haodoff occuned between them {o.g, step 406 in Fia 
4). Such purgittg would be done on the theory diat maiiy mt^ilc tcnninal* movtitg 
from one acrvice area to anodier would cause a certata number of bandofb over the 
tine period, and that abaetsce of any bandoff from a particolir router aft w such ■ tiroe 
might iodicate tbai tbe mtttcr has beea removed or disabled or itt covenge urea has 
changed, thereby altering the neigbbotfaood map. 

{3£| Akcfsativcly, entries can be changed upon receiving an onsoUcited mess^ from 
other rottteraiodicatiiig changes in ctpebilities. Such might be tbe case, for example, 
for dynamic capabilities such as cunem load ooodiikm, Ronten can periodkaUy 
transmit requests to alt access rauteis in a cqiabiUiy nup seeking ao '^^f^i^ of 
updated capability inlbimatjon. 



pT) Initial capabifity mi^ can be established i 
over time os outlined above. 



■ally and then updated dynanucally 
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\39] FIG. 5 shows tteps of a mdhod that cao be used lo tdoct a Ur^t accen nnttcr fc> 
aiaUe hmdoff to Die selected tatget accea router. lo step 301. ibe motiile tenninal 
ddccu (he JCTvicc utMS of several AR5 upon tnovemcnt uuo tkcir coverage areas, la 
step 502, the list of these ARs U sent to the conently serving aooess router, e-g., ARl. 
la step 503. ARt detennioes the inlenectkMi of reachable ARs and those ARs b the 
capaWUiy nap that fit KfT's and ecneiic AR requtrdDeots. If the tntersectioa is 
anpiy. two diflercnt policies en be applied, la the first one (step 504), ARl 
detennioes instead the toteisection of fcacb^ ARs and all nd^bon conuised b 
the cajxibiltty map. When applying the second policy (step 505), » faihirc ialicatira 
u ddiveied to mobile tenmnsl MT, indicaiing that a handoff based oa the deltvesed 
lequireiBeDts is not feasible. The cunatt AR m coltabontioo with the mobile 
lemtnol cm ihcn decide whether the mobile tconinal can be baodcd over to on AR 
amoitg the netghboring ARs that the mobile tenniaal can bear thai best partially suits 
the mobile tenniaal'sietiuircmeots. lliis may also be a policy decistoo for the omeoi 
AR, if it initiates the hsndover pncedurcL Id step S06. ARl telecn a target accesa 
rattler fioni the btcrsection set In step 507, ARl initiates a haodoirio the selected 
target ac c« i rauter. 

P91 It should be appiectated that each mobile terminal MT could directly tianmtt 
capBbilities of ooe access rauter to another aoeeia router in order to pcrfiDrm sharing 
of capability informatioo. rather duw rcqjuiring each access routtr to mnsmit 
messages to another accesa rooter. Moreover, instead of capabSity matching 
oceuning in the access routen; each mobile terminal could decide Cor itself which 
target access router u optimal, based oa c^kability informatioo Innsmttted from oiw 
of the potential target access rouleiB (eg., the copability m^ could be trvnsmitted to 
the mobile terminal, which would then make the setectioa). Abermtivcly, taiset 
router sclectjon can be made is the origtoatiog tccess rooter ba»ed oo id capability 



|40J AtthoBgh described above in the coelCAl of traaationing between service areas, the 
inventive principles can also b« applied to balance loads among access routers even in 



maps. 
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the atMCOce of tavice ores tranatkms. For example, when one mobile ictmma) 
moves into • service area served by an overloaded acccu roueer, the overloaded 
Bccen router may lano about tfae cjusteoce of the router presently serving the mobile 
tamina). and can direct some of (he mobile teiminats presently connected tfanHigh ibo 
overloaded access reuter to switch to the newly discovoed access router. 

(41) The capabilitiei that am be exchanged among rouicn are wide-nngiag and can 
iochtdc tutie and dynamic capabiUties. Examples include bandwidiks supported by 
the router^ dynamic loadir^ conditions; aecority schemes; qualiiyucf-aervice (QoS) 
capabitiiies; file fbrmats (eg.. MPl, JPEG, and otheis); pngrsphic location of the 
router, streaming media support; tt amm r n ion technology (e.g^ CDMA, TDMA. 
OSM); power Jeveb; estimated sigoal range; praxtmity to other access louten; ISP 
connecied to die router; eutnnt weather conditioos; nudto mndJor vkleo con^nocint 
bcilittes; cost (e.g^ price per minute or pa units of data); promotional infbmaiion 
(e.g., free access if certain rautcra are used); advertising; bmI the bke. A mobile 
terminal that suppotti won than one tranrnititinn technology (eg.. IEEE 802. 1 1 and 
CSMX. for example; can ^eciiy a ct^bifity rcqftarcmeot dtat H Kcets rooter must be 
associated with a base station thai siqiporti either transmission techn^ogy before a 
handofr wit] be accqited. Moreover, routers can exchange informatioo rawir*™nfl 
access points widi whicb each access router is associaied. This information can be 
used to facUitate access router selection, as described in more detail below. 

(41J Allbou^ in one embodiment c^iafailities are exchanged only when a mobile terminal 
moves into a dififereni lervice oica, ia other embodiments of the ioventkni ench accesa 
router periodically q^xries the other access routers stored in its capability mop (ag., 
once per hour or once per day) even in the ahnnce of aervice area tiansitiaos. 
Moreover, it will be appreciated that network addresses (or other ideotifViog 
information for access routers) of potenti^ target aocew rauiBrB can be transmitted 
through a mobile terminal back to an originating (current) access router, rather than 
vice versa, in order to permit sharing of neighborbood informattoo. 
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|43| According to one varittioo of (be iovemioa, tcceo routen can rtctnively Oan 
tnfonnation based oo infomutioo received fina ooo mobile icimioal. For eumple. 
fuppoae that a mobile tenotnal moves loio a new service area and forwaidt ibe IP 
address of the previous acoesi router to ibe new access rtntter. irthecapsbitiiymap 
includes geognpbic infonnatioa (e.g^ cuneni location of the nwter) or stgnal ttnogth 
infonnmioa (e,g., anrent signal stiengib associsied witb tb« tame mobde lennnalX 
tbc new router could infer (hat other access routers wae simitaity close enougb to 
store in iu own cqmbiJity map. 

|44) Tbe principles can be spptied to access nuteis tbat ate (bemselves mobile. For 
example, suppose thai a large ^lorting event is held at a stadium in a large city. 
Multiple service providers widi tnick-mounted access routers and/or (nnsrotssioo 
equipment can park oexr to die stadtum and provide service lo mobile lenatnab for 
users attending dke spotting «venL Each iiser*a mobile tenninal can select a difTeient 
one of the service providers (and access routcis) on the basis of each track's location 
and capabilities. Qnc of the tmcks may have ihc capability to pn>vtde &co access at 
limited bandwidths to mobile terminals willing to accept advertiseinBnts oo the their 
mobile tenninals. Another of (be trucks may provide hitter bandwidth access (ag.. 
video tstca) but at a cost of 10 cents per mimite. Routers associated with each track 
can share capabilities with the other on the basis of ■ mobile terminal dat tianstioos 
between access routers associated with each tniclL It wiD be ontrecialed that 
transmission equtpment could be provided on one truck while access rooters ai« 
provided in another track or i trailer. As explained above witb mped to one 
embodiment, once handovers %vap happming kom a pvtiGufar AR in an AR's 
physkd Ddgbbormap, it will be removed. Tib is because each csny in the physical 
neighbor map has a lifetime associated with it When a handover occuis to or Bom a 
nei^iboring AR, this Kfetime is updated. 

|45) FIO. 6showsatttobikterininaJMToiovingfiomaservtceareaassodaiedwitbaGm 
access router ARl to an area serviced by three different access routers AR2. ARJ, and 
AR4. A mobile terminsl oser arriving M a stadium mi^ (ransttion from a service 
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atta asMcia r ed with accea nnter ARl to potentiilly ovcritppuv service ireas 
tapponed by diflerait trackx puked tt tfae ttadhmi (e.g., icccss routen AR2, AR3» 
and AR4). As mobile osera move fitnn the leivice area associated with ARt into (he 
stadhtni and eocouaier multiple accen routen at the stadium, access router ARl 
woold learn about the capabilities of the access footers tt tbe sladtum, and would then 
be able (o seleciivdy oootiol iw handoH of other nK^Mte tennioab oo Ibc basis of 
capability iofonnation tssociavd with each access romer at the stadittm and 
(optionally) each mobtte tenninot's capabtliiy rcquiicraeati. Under this acenario, tm> 
diniocat mobile temtnals moving bto the same g eop ap hic locttioa cookl be 
as sig ne d to diflcieat access nwtcn, depending on the capabilities requind by each 
Diobtle tcnninal. 

|46| As another exan^te, suppose that tbe user of a mobile leimioal is baveling toward a 
sboppiitg nalt equipped with free lotemet access. As the user dcaws near, be or she 
may be invited to twitch to the free acceu nmter in exchange for enduring 
advertising, (llw user coukt esiabtiifa a pioGle in advance iodicalisg a preferesice for 
free access lOBters where they are available). But a diilcrcnt user who makes the 
aune movements might instead be stttonntically handed off lo a high-quality cost- 
based accen louter because of an applicatioo pfogram presently operating m the 
mobile terminal <e.g., a video pbone caO). Users codM also estaUtsh coodittonal 
capability ropnreniems; Ibr example, deGmli to Ace access louicn unless a video call 
is to progress, in which case a cost-based nwter that can piarantee bsndwiddi would 
be selected. 

|47) There are various methods of detectii^ movement of a mobile teimittal lo a new 
service area. In ooe approach, the mobile terminal "helps" die access routa by 
listening to beacons of nei^boring base stations associated widi dififeient acceo 
louten. This deciskm made by the n»bitc terminal to start listening to these 
oei^ihorhood beacons can be made by the mobile tominal or be initiated by the AR 
at a time when a handover is deemed oeccssaiy. For omple, tbe current AR's lipial 
to the BWfaile terminal might be Cuttn^ or the mobile terminal's signal to the current 
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AR Dtight be &ding, or both. OneofttetwoentkiesCmoblelfirrainalor AJl)orbotb 
might decide tint ■ handover is ne c e mr y. (In onler to conserve power, ibe mobile 
lenBinal need not coostanUy listen to neigbboriiig betcoos when not oecesauy to do 
so). When the mobile lemrnnl dctermtoes ibn the signal strength usociated with the 
cmrem Mcess fouler bUs below a threshold levd »nd that the sfgnal suengtb 
stsoci nt ed wtdk ■ diiTerenl access nwter is higher, the mobile temttral on iniliate a 
handoffiequesi using the pcicciples oudtned above. 

(48) When a mobile tenninal bears itgnats Gom oetghboring base stations or access potnti^ 
it roTwards this tnfonnatton back to hs curreas serving AIL This infonnatioa ooold be 
low-lpvel link layer tnTofmation fico these base stattoos, or it could be the IP 
addresses of the ARs ihey are attached to, or bothb This infonnatioo is forwarded in 
its entirety to the AR to which tbo mobile terminal is currently anscbcd. Theae base 
Stations can idy on different tnnsimssiDn technologies. If the IP addresses of the 
potential target ARs are nude available lo Ihs camat router as described above, then 
a pottoiial target AR list is immediaidy avaibble to the cwreal router. These fixm 
the list of ARs diat the mobile terminal could be bonded over to because these an the 
ARs that die mobile terminal can bear. The target rooter is chosen fexn this tist based 
on their c^abilities or. if dtere is more than one possible router for bandover, it can 
be done based oo some policy. 

149] In the event that (he mobile tenninal does oot forward IP addresses of the potenliiJ 
target access routers thai it bean and only forwards link level (e.g., base station 
ideotifteis) isTonnation. then the cuneni AR identifies the ARs tmong the neighbors 
lo which the base statioDS are attached. It therefore muhicasts the base station IDs it 
hears lo aO the ronton ia itt neighborhood list. The ARs to whicb dtcx base stations 
belong reply back with an acknowledgemcm. The potealial target access rooter list is 
thus fonaed in this scenario and a process similar to the one explained in the previous 
paragraph is used lo identify the target access tOBter. This mubi-cast message can be 
avoided if the link-tevel IDs of base itations can be excfaaoged at the time of 
capability ejcchangc. In the Utter approach, the origtnil access tauter would consult 
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its capabiliiy rotp lo dciennine wtncb access routers) are associated with the 
beacDo(s). 

|S0| b the event that a tnchilc lenninat is unable to assist the cuncnl router in tdcotifying 
(be best target AR ia iu ncighboAood, and the omeal AR or the mobile teminal 
detennines thai a handover is necessary, the cenent AR caa uso the roDowing 
prDcedure to idemiiy the lareei AR. The umeui AR oniltt-casts a polling messa^ 
with the mobtle tenmnal** ID to all of its oetghbofs. The ocigbboriiQ ARs poll their 
base stations to detcnnine whether they can hear the mobile tcnmoal's signal These 
base statioas send out a bcacoa to which the aiobile termtm) mmt reqwod. la 
anotfacT appmach, the base statioos could Ksten in to the mobile temunal's contnd 
signals. Hie base stotions that can bear the signal forwant this infbnatioa lo (heir 
respective ARs, which then respood lo the AR that sent out the polKog message. 
Ooce ARs respond to the polling message, the canesi AR has a list orpoteottal target 
ARs. It tbcD uses the capability tnfonnatioa or some policy decision to identify the 
tariget AR for the mobile lenDiiiaL 

{51) In one embodiment, a security feature is inchtded to prevent so-called "denial of 
service^ attacks or oomq>ted capability infoimation. In this embodiment, the second 
(target) accesa router quetiea the Grst (originating) access muter to validate dtat the 
mobile tcnntoal was recently served by the Gnl access router. Such a query can be 
pefiofmed by tnosmitttng an IP packet from the tecood access loatcr to (he Sin 
access router, and receiving a valtdation response from the first access iDitter. If the 
vaKdtlion was nol successful, the ci^ability exchange operation would be inbbited 
and the first access router would not be added to the second access router's 
neighborhood mapL (Tha would also prevent die situatioD where a mcd>ile terminal 
leaves an East Coasi service area, ia Dtmed o^ and then is turned on^io in a West 
Coast service area). This would piwenl a ntaticious mobile tenninal from pretending 
to be handed off from the first access router when ta &ct it was previously served by a 
third access louier. This feature could aheiTBtively be inqHemented by vohmiarily 
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tnasminiog the packet fnxn the Gnt access router to the secood access router 
providing vaJidaiioa inforniatioa. 

|52) FIG. 7 show* one postft>te implementation of ■ laobile tenntnal thai can be used to 
cany out the inventive pnociples. The mobile lemuDal 701 iofThrfgs a 
tianeroii/ieceive dicuit 702 that con unn i u cstes with one or more base natioM The 
base stations miy be the same base stations used by conventiona] voico-based cd hilar 
(Aone oetworks (eg., using CTMA or TDMA technology), or they may be sepatate 
and apan from luch phone oetwoiks. Nevortbeless, ciraitt 702 transmits digiiaJ dtts 
cooiprisins IP packeu that arc to be routed thnnigb the mobile 17 netwofk. Tbe 
recerring port of the drcoU receivca signal strength or beacoa inforaation ftom base 
stMioos, which is processed by a signal strengib detci;tor 703. Data ioteiftce circmf 
704 converts digital messages into « fonnat suitable for transmisuoa tbnnigh 
tiaosmitAeceive circuit 702 and vice versa. Depending on the circuit implemeatatioti, 
data interface 704 n»y not be accessary. 

|S31 Mobile IP haiMfeff processiitg circuit 70S makes dectsioos oo the bvis of the stpial 
sueogUi and previously stored cap^iliiiei re()uirements or proTde 706. The 
cqidxililies requtrcmenu can be manually entered by a user (e.g.. using a graphical 
user ioterfaee or keypad), or tbey can be automaticaUy set depending oo which of 
various appIkatioaprDgiims 707 aro executing on the nwlnletenninat Fcreun^ile, 
if the user is erBnifing a movie i^^licatkm that f«q;utres a certain bandwidth, (he 
applicatioD could automsttcally set a capability leqniieiaent corrcspoadtag to that 
bandwidth. Thereafter, mobile terminal 701 would transmit this requirement when 
attempting a handofTto a new access router. 

|54| Some or aH of the functions shown b FIO. 7 can be inplanested utfag apptlicatioti- 
specific integrated circuits; micioproccsson programmed with software; stgoal 
processing devtca; specialized drcuics; or cotnbinattotts of the above. Consequently, 
the arrangement of functiona shown in FIG. 7 ts not intended to imply a specific 
arrangement of hardware dicuita. 
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|5SJ At exptained previously, the IP h«ndo£f medunisiia deaoibed boeto can co^it 
wilh olber bandoff mechaninu in a single naottilo tennioal. fw exanif^ although 
no. 7 ibowi a mobila IP haadofrprDceHing function, a completely wparate bandoff 
functioii can eo-exigt in dw mobile tenninal for the purpose of sepwaidy banding off 
voice coooectiotu based «o entirely dtfTacnt criteria. Attemattvely, voica 
coonectioQS can he inpleinaitcd over an IP oooDection, and voice luidoir 
coosidetations can thus be tncarporaied into the dodsioamakiiig pcocesL For 
example, packet tatcncy mighi be a mocb bigger cooctni when irakh^ decisions 
regaiding target access reutets, due to the ability of bunians to peiceive echoes and 
detays in padtetized speech wbcie pactceu are delayed. 

|56| Tho tarn **mobile lenninaT tboutd be ondeisiood to incbide IP-enabled cdlobr 
telq^ioncs; wirelessly aceess^le Penonal Digital Assistaatt (PDAs) soch as those 
anamtfaclufcd by PALM Inc.; notebook coaiputers that can conanwicate wkelessly; 
and other mobile devices tbal can communicsca using t^^**i rT^ digital 
ctxninonicitiaas ovei various tnnsmiaston technologies (tncloding CIH^ GSM, 
TDMA, and othen) cm- media <iadio, infrared^ laser, and the like). 

|57| Tbc tcmt "access router" should be understood to inchide compUer-impleinenled 
devica thai iwte pMkets, such as IP pacVets, to addresses in a network based oa 
loutittgtnfnmstioa. However, it shouU be understood that access nnten are distinct 
fmm base stations/aoceu points, which may rely on dinercni tfansnmsion schemes to 
tnamii iefonnstion (eg.. GSM oc CDMA). One or mon base statiocu could be 
anociated with a linglc accen nnter. as shown in nO. 1. Altenaiively, more than 
one access router could be associated with a single base sutioa. 

|58] The term "mobile IP oetworic" should be unJerslood to iochide a netwofk Of networks 
<eveo if tocantpstible in traosaiission techoobgy or operated by different carrios) 
that communicate wirdessly with mobile tenmnals usii^ tniemet PntDa>L 
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While dte inventton has been described wtib respect to qKciltc examples iodudiog 
presently prefened modes of carrying out the invention, those skilled in the art wiD 
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appceciMB th«t thac arc oumeRMts variatiom and pennutatiras o( the above described 
systemt «id Icr.hniqiici thai M within the spirit and tcope or the inventioo as let 
fortli in tbe qipendcd datou. Any of the method siq>t described bejcin can be 
impleiDcnted in compuier Boftware and stored on computer-readable medhua for 
execctioD tn a geaenl-piKpose oripectaliKupose oompotBi. 
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Wecliifli; 

1. A method of discovering tifsctBOceanuiersia ft inobUeliii^^ 

enable se»nless Iniemet Proioool (IP) bmdofTora mobite tenmiMl betwecQ kccu nuten^ 
comprising ibe steps of: 

(1) discovering a locaJ geograpbic«l odghborhood by tmnsnuttii^ lioro ■ first access 
muter through ihc mobile tcnniral to a second access router, an identiner thai identifies die 
first acceu router; 

(2) shniog access router capability infonDattoa becweeo the fijst access router and the 
second access router based OD the tdcntificr transDUtted in step (I); and 

(3) selecting a target access router for a mobile teiminal iandofF opeiattoo an the 
basis of die access rooter capabiliiy tnlonnatioa sbaied in step (2X 

2. flw method of claim ^ wbenin step (3) is perfomied transraining aa IP psclw ' 
from the second access nmler to the first access louter, and receiving access louter capabiliiy 
tsfonaaiion bom the fiat access mater ia rcxpoose to die transmitted IP packet. 

3. The method of claim 1, whocio in step (3) the laiset access roatei is sekcted also 
OQ die basis of dw dhrctioa of movemeot of the mobile terminaL 

4. The method of claim I, wherein step (2) is perfonoed by tmrnmitiiiig access rauto- 
capability iafimnation from the second access rauier to die Gnt access router ihrou^ die 
mobile lerminaL 

5. The method of claim i, wherein step (3) is perfomied by the first access router on 
the basis of capability infennstioa stored in the fint access muter. 

6. The method of ctaiai 1, further composing the step of purgiitg capability 
infmrnati o n concerning th" first acceM router if no tnofaite termmal has been handed off from 
the firv access router to dK second access nntterdtoiitg a ccitaia time tatervaL 

7. The method of claim I, whemn step (3) is perfMmed by cooqiaring capabiliiy 
rtquircmeots of die mobile tereUoal with acce» router capability infbimatioa shared to step 
(2). 
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S. Tlie method ofdatm}, Anther con^sing the steps of 

(a) detecoog s beacon corretpooding to tbc cecood access mrter and providing 
beacon infonnatioi) lo (be tint access nwter; and 

(b) the Tint acces router queryiax oeis^ibon to detemuae whether any of the 
neigbbm c oncspoods io tbe beacon btfomuuion provided to itep (a). 

9. The method ofclatni I. wherein step (1) comprises the step of Imwnitiing an IF 
address of ttw first access roater to the second access rotttei. 

10. In a mobile tenninal, a method of tidlitafiag a mobile Interoef Protocol (IP) 
basdofr from a source access router to one of a pbnality ofpotendsl tBTgel accxsa nMiten, the 
method CMnprisiog the steps of: 

(1) detecting entry into an trta served by two or otore of the plwaUtjr of potential 
target pixcss routen; 

(2> transmitting an addicts of tbe sooicc access nwier &om tbe mobile tenniiul to one 
or more of the potcnliaj target access routciv; and 

(3) performing ao IP handofTopantioo fiom the muioq access router to one of the 
plunlity of potentisl target access routers oo the basis of capability infomutioo Rzeived 
fiom ooc or ntoie of die plurality of potcotial target access routers. 

1 1. Tbe method of claim 10, vberdn step (3) is perfoimed in the mobile lenninal by 
sebcttng a target access io«tfer OQ the basis of baodwidth capabilities required by the oubite 
termtoaJ. 

12. The method of cbim 10, wherein step (3) is perfonned by tbc sottrce access 
router oo the basis of capabibty tnfonnatton received by tbe source access router from the 
ooe or more phinltty of potential target access rmten. 

13. The method of cbim 10, wherein step (3) comprises the step ofperfonning Ihe IP 
bandofr to ooe of tbe phusliiy of potential target access miteit thai best matches capabilities 
required by tbe mobile terminal. 

14. Tbe method of claim 10, wherein step (3) is performed bxlependeiiUy of any 
voice-channel handoff operatioa that is also supported by the mobile teminal. 
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15. A coethod of shanog capabiKQr iafonnatioo in • mobile communkitian netwoik 
for an in making handofTdecisiom among access routen, coiqinxing ibe steps of: 

(1) ifet e din g a conditioo (tat a mobile lenninaj iraently served by a CaU accesa 
router is (ntering as area staved by a second acccsi iDotei; 

(2) tiaimniniag a oetwoik addresi of tbe first access miter fiom (he mobile tcnanal 
lo (be second access router, and 

(3) exchanging capabilily infonnatioo between tbe fml access nmtcr and tbe second 
access rourer.nch that each access router leaim capabilities of dto other access n>uier. 

16. The method of claim 15. fortbcrcompiisiDgthestepof: 

(4) usiog dw exchanged cafability inlbmatioD fiom step {}) » make a handoff 
decision for a mobile IP termtnaL 

17. The method of cbim IS. wherein step (3) is pcrfonned by tmosmitting an IP 
packet from the second access router to tbe first access router rajucsting capability 
iofannation and receiving in IP packet firom (be first acccu router containiog capabaity 
iafonnation descnbing capabilities of tbe first access nwier. 

18. The method of claim 15. whocin the capability infonnaiion compiises a 
bandwidth supported by one of the routen. 

19. Tbe method of datm IS, whereto die cqmbUity infonnatioo wofmet dymmie 
loading conditions associated with one of the louten. 

20. The method of datm 15. wherein the capability information comprises security 
schemes supported by one of the robten. 

21. The method of claim 15, wbeiein the capability iafbiroation cocnprisca tbe 
geogiaphic locatloo of ooe of tbe acceu rooteis. 

22. Tbe method of claim 15. wherein (be capability information oomprisea signal 
transmission technologies sttpported by a base sutton associated with one of the aocesa 
routers. 

23. The method of dairo IS. whereto the capability iaformBtioo comprises a cost of 
access using one of the access routen. 



-22- 



(44) 



JP 2004-533790 A 2004.11.4 



PCT/[B02Att404 



24. The metbod of daiia 15, 

wfaereiti step (I) cooqimet the step of dcteciiog i cmditkm ttiat the nobne tmninal is 
CDterine m m» lervKl fay as least two potentul tuset aecesi routen; 

wbereb step P) corapriset the step of exchingiag iaformelioii contximog both of the 
Bl least two potential taiget access retttoi; lod 

fimher iacludiog the step of selecting coc of at least two potential target access 
routas on the basis of the capability inibfmsUon exchansed in step (3). 

25. Tbe inethod of claoa IS, fistber comprising the step of: 

(4) purging capability infonnalica of the fifxt acceu muter if no bandcfiTs bom the 
first access router have been detected within a pfcdeteimined time period 

26. The method of claim 16, wherein step (4) comprises the stqi of selecting an 
opttnnun target router on the butt of • predetamined policy. 

27. The method of claim 26, whcrrio the policy spcciHes that a lowest cost access 
rooter should be selected. 

28. The Dielhod of claim 15, fimher comprising the step of: 

(4) ledtrectbg one or more mobile tomiasls away from a loaded acceu mter to a 
less loaded access lOOter oo ibc basts of capability infemutioo obtsioed as a rtsnll of ttep 



29. The method of claim 15, v^mein step (1) comprises the step of detectmg that the 
mobile terminal is entering an aiea served by at least two potential target access routers, and 
further conqmsing the step oC 

(4) sdecting one of (he two potential target access routen on the basis of a best match 
between • capability dictated by an appUettioo pfognm cxccvtiog oa the mobile terminal and 
the capabilities of the two potential target access routers. 

30. A method of handing ofTa mobile temttnal in • mobile IPneiwotk oompristag a 
plurality of access routen each associated with a service area, the o^ethod comprising the 
steps of: 

(I) receiving a tcquest to niiliate a handofT opeialion for a mc^le terminal in the 
mobile IPnetwor)^ 



(3). 
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(2) fmdmg >n optUoal access router to receive die bandoffopemtton for the mobile 
tennin>l by evihieline cspatrility mfbcrocUon for a phirali^ of access louten, wbentD the 
c^bitily infomutioa was previous]/ obtained by exchanging infocmation among access 
nuteis oa tbe bisis of in£Mnntion transmitted by one Of more mobile tenntitab in the mobile 
IP netwoxt; and 

(3) effecting the handofToperattoo to tbe optimal wcess router. 

31. Tbe method of ctaim 30, wherein step (2) comprises tbe ttep of con^iariog 
cspabiliiy nquiremesti associated wiib die mobile terminai io txtp (1) with dynamic 
cspabitity infonnation assoda l ed with eacb of tbe pbnmbty of access rooiefi. 

32. The method of ctsim 30, wherein step (2) comprises (he step of coopaiing 
bandwiddi lequireiDeiits of die mobile tenninal with baodwidtb c^wblities of each access 
router. 

33. The method of claim 30, wherein step (2) comprises the step of selecting an 
access router on tbe basis of the cost of access. 

34. The method of cfaim 30, whereio step (2) comprises the step of telectirjg an 
access lOoter oo the basts of a seouiiy schemeL 

35. A mobile terminal adspced to panicipate in bsndofT dedswns in a mobile IP 
netwDik coropfistRg a plurality of access routers, comprising: 

a transmit/receive circuit capable of iransmittiag and receiving ifigital data within the 
mobile IP network; and 

a mtdHle IP handofTpfoeessing circuit coupled to tbe tn&sait/ieceive etrcnil, wherein 
the mobile IP baadofTproceasirtg circuit transmits a network address of a first access router in 
the mobite IP neiwoik to a second access rmner io d» mobile IP oetworfc. 

36. The mobile temiina) of claim 35, further conqirisiiii a capabinties storage area 
reflecting capabilities needed by the mobile terminal, wherein the mobile IP hindoff 
processing drcnit tisnsmiu one or more capabilities stored m the capsbQitjes storage area m 
as access router in the mobile IP network. 

37. Tbe mobile terminal of claim 3S, wherein the mobile IP processing circuit 
trmsnits a bandwidth requirement ditl is dependent on an application that b prcsendy 
executing on the mobile terminal. 
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it. Tbe mobile tennioti of cldm 3S, further comprismg i lignl ttren^ detector 
coined to the tmumit/receive ciicuit tnd to tbe mobile IP handofT ptwcssog ctinttt, 
wherein ihe mobile IP hmdofTptocesiing dicDti in nsptmae to detectiag dut sipal strength 
has dropped bdow a tfaresbokl. initiates • handofT procen witbio tbe mobtte IP wfirark. 

39. An access rauler for ate in a mobSe IP oetwofk having a plitml^y of access 
foutm each of which routes IP packets among mobile tenniuJs m a service irea, coraprixtng 
a pncessor that executes compater-readable instiuctioas for performing the steps of: 

(1) receiving from a mobile temtinal a networit address of another access imiter in 



(2) storing tbe oerwork address into a capabilities asp that deruies eapabitities of 
geognpUcally proximate access nxtters; and 

(3) uiing the sio»d octwork address to make a hantoff decision conccmii^ a second 
mobile lenninal in the mobile IP iMiwork. 

40. Tbe access moier of claim 39. wherein the processor Amher executes compotes 
readable instnictions that perfbim the step of; 

(4) exchanging capabililies tnformatioo with the another access router, such tl»t tbe 
access router and the another access router become iwarc of the othen* capabilities on the 
basts of the netwoik address received from the mobile tenninaL 

4 1. The access router of claim 40, wherein the processor executes compoter-icadabJe 



that e » c h a ng c bandwidth capKtty information between the access router and the 



another access router, i^iemn the tistnictioiu in step (3) select an access router on the basis 
of (he bandwidth c^Mciiy infbrmatioo. 



instructions thai exchange dynamic loading infoimation between the access router and the 
another access nniter, whereto the instnictioiu in step (3) select an access rooter on the basts 
of (be dynamic loading isformatioo. 

43. The access muter of claim 40. wherein the proce ss or executes costputer-readable 
iostnictioos that nuke a handofT decision concerning a second mobile terminal to tbe mobikt 
IP netwoik on tbe basb of a fdiey stored in tbe access router. 



with the mobile lermtosl; 



4Z The access muter of claim 40, wherein the 



: oon^ter^rvai 
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44. The tccest nuier of claim 4J, whercm the policy results m selection of an aocea 
router OQ the basis of aocctt cost, 

45. The access nntter of cJnini 40» wbereia the processor executes cooiputer-icadlable 
instractions thai make « bandoCT decision by comparing capability reqinrements received 
fhnD a second mobile tainioal with capability infoimatioo prenously obtained in step (4X 

46. A system comprisiRg a plurality of access nuien in a mobile IP netwoffc, 
wheretD each access router comprisei computer-executable imtnictions that, when executed, 
peilbnn the steps of: 

( 1 ) receiving fiom a fust raohtte tcmunal an IP address awociitcd with another access 
router in the mobile IP aetwoik; 

(2) Dsiog die IP address associated with the other access router to discover capabilities 
of the odier access mier; 

(3) storing capabilities of the other access routa is a capabilities map that mapa each 
of a plurality of access routers to c^wbililtct astoctated wiUi emch wxcss router, and 

(4) IS response lo a rcqoest to perform a bandoff of an IP service involvrng a second 
Diobtle terminal, findias an optimum access router to effect ibe bandoff on the basis of the 
previously stored capabilities map. 

47. The system of claim 46, wherein each access router corapiiaes compolcr- 
executable instractioos that perform the step of comparing capabilities requirements received 
fiom fba second mobile terminal with the capabilities map. 

48. The system of claim 46» vdtCTEin each access router comprises compoto 
executable instractioos that perform the step of finding an optimum access routa by 
comparing tie previously stored capabilities map with a policy. 

49. The method of claim 1, iuilher comprising die step of. after step (I), valtdatiog 
that the fast access muter recently served the mobile terminal and, if the first access router 
did not recently serve the mobile terminal, inhflrittng the sharing of capability information in 
Step (2). 

50. Tbe method of clatm 49, wherein die stqi of vaHdatii^ comprises the step of 
trsnsmittt&g an IP packet from the second access' router lo the fni access muter and 
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nceiving i response from the fim aooen nwicr confifming that the mobile tenrtioBl wis 
reccDily saved by the fust «cce» router. 

SI. The method of daim 1, wbeiein step comprises the step of shtriog 
informstioa coocemtog la acccsi point associated with the second access router. 
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